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SOLUTION: This palladium compound is represented by If prf 



(54) PALLADIUM CATALYST FOR POLYMERIZATION 

(57)Abstract: • ; 

PROBLEM TO BE SOLVED: To obtain the subject 
palladium catalyst which shows improved activity in 
polymerization of cycloolefin, can extremely lower the u 
weight ratio of the catalyst used to the amount of the -- 
produced polymer and can remain the catalyst in the . R » 

the formula (E is nitrogen, phosphorus, arsenic, ^ ^ 

antimony; X is O, NR1, S; R1-R3 are a 1-20C alkyl, a 2- 
30C alkyl, a 3-8C cycloalkyl; R4 and R5 are each H, a 1- 
20C alkyl, a 2-30C alkyenyl, a 3-8C cycloakyl;.L is an 
alkyl ether or an ester). This compound is preferably 
prepared by using a cyclopalladium compound bearing 
readily substitutable ligands such as cyclooctadiene as a 

starting substance and the (co)polymerization pf a pyploolefin is carried out in the presence of 
an acid cocatalyst at 0-200°C. ; , 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. . 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001]This invention relates to the use which uses a new palladium catalyst and palladium 
catalyst by the polymerization of an ethylene system unsaturated compound. 
[0002]These days, in a new optical application, since the demand to the characteristic profile of 
the thermoplastic material to be used is becoming very high, available polymer is interesting by 
polymerizing under existence of non-cyclic olefin or nonexistence in cycloolefins. Poly 
cycloolefins show very high thermal stability and optical isotropy, and it shows a water resisting 
property high again and organic solvent-proof nature. 

[0003]Since optical transparency is high, and a doublie refraction factor is low and softening 
temperature is high, the homopolymers and copolymers of cycloolefin are suitable especially to 
use as an information recording medium, for example, a compact disk etc., as a raw material 
for manufacturing an optical lens and an optical waveguide again. 
[0004]For example, in the past, the trial which performs the polymerization of cycloolefins 
using the Ziegler (Ziegler) system based on a titaniunn compound, a vanadium compound, and 
metallocene accomplished. H. Refer to the literature quoted Angew.Makromol.Chem.223 
(1994) and 121-133, and there besides Cherdron. Although the structural multiplicity of poly 
cycloolefins and the diversity of the characteristic which are acquired by the number of 
catalysts suitable for using by the polymerization of. cycloolefin following on increasing are 
increasing, A catalyst for cycloolefins which is structurally different from the publicly known 
catalyst for cycloolefins from the poly cycloolefins known until now still not satisfying all the 
expectations was searched for. .'. ' 

[0005]European Patent laying-open of application 445th The method of polymerizing 
norbornene type cycloolefins under Vb, Vlb, Vllb, or,existence of aluminoxane as the catalyst 
based on a transition metal and cocatalyst of a group VIII is described by No. 755. Suitable 
transition metals are nickel and palladium. If the catalyst system of Example 1 is used, it is 
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shown that activity becomes the maximum (per [ on the basis of the polymerization time of 4 
hours / nickel 1g ] 23.6 kg of polymer). In order to polymerize on a scale of industry, it will be 
desirable, if an expensive thing can also take an example and a palladium catalyst can raise 
activity especially again. 

[0006]WO/14 The polymerization method of cyclooiefiris is indicated by 048, and the single 
ingredient or multicomponent catalyst system based on an ion transition metal (VIII) compound 
is used as a catalyst there, and the chain transfer agent is used. Although it is concluded that 
the polymerization using the catalyst system is promising, the catalytic activity is too low for 
using it on a scale of industry. 

[0007]Therefore, the further purpose of this invention is to provide the suitable catalyst which 
shows the activity which improved by the polymerization of cycloolefins. 
[0008]The palladium compound selected here by high activity being shown by the 
polymerization of cycloolefins as a catalyst. Being abje.to make very low the weight ratio of a 
use catalyst to produced polymer, and a meaning being lost to recovery of a catalyst as the 

result, and making a catalyst remain in polymer found out becoming possible. 

• .'i 

[0009]therefore, this invention - the polymerization^ an ethylene system unsaturated 
compound - suitable - a polymerization and copolymer of cycloolefins - a formula [0010] 
[Formula 2] ., 

R 3 



.'v 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A formula as an initiator for an ethylene system unsaturated compound 
polymerization [Formula 1] 

Pd , 

E is nitrogen, phosphorus, arsenic, or antimony among [type, and X, Are oxygen, NR , or 
sulfur and R 1 , R 2 , and R 3 , Independently mutually C.-C on -alkyl, the C 0 -C on -alkenyl, C -C- 
cycloalkyl, Cg-C^-aryl, C 6 -C 12 -Allah C^C^-alkyl, C^C^-alkyl Cg-C^-aryl, C^C^-alkoxy 

**C 6 -C 12 -aryloxy, C 1 -C 2() -alkylamino ) C 6 -C 12 -arylamino, May be M-S0 3 -C 6 -C 12 -aryl, and R 1 

4 5 i ••• t 

may be hydrogen and again R and R , Independently mutually Hydrogen, C^C^-alkyl, the 
C 2 -C 30 -alkenyl, Cg-Cg-cycloalkyl, C 6 -C 12 -aryl, C 6 -C 12 -Allah C^C^-alkyl, C^C^-alkyl C g - 

C 12 -aryl, Chlorine, OR 6 , COOR 6 , COOM, CONR 6 2 , COR 6 , SR 6 , S0 2 R 6 , OS0 2 R 6 , P(O) (OR 6 ) 

_ R 7 , Are CN, NHR 6 , NR 6 , and SO_M and R 6 and R 7 , Independently mutually Hydrogen, 
C^C^-alkyl, The C^C^-alkenyl, C 3 -C 8 -cycloalkyl, Cg-C^-aryl, Cg-C 12 -Allah C^C^-alkyl, 
Are Cj-Cg -alkyl Cg-C 12 -aryl, y is zero, and 1 or 2, and M An alkaline metal, 1 / 2 alkaline- 
earth metals, ammonium, phosphonium, thallium, (C^C^-alkyl) 4 -ammonium, (C -C -alkyl) 
4 -phosphonium, (C^C^-alkyl) 4 _ z (Cg-C 12 -aryl) z -phosphonium, (C^C^-alkyl) Are 4 _ z (Cg-C 12 - 
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aryl) z -ammonium and L, R 8 R 9 R 10 E(Y) n , alkyl ether, Ester, alkyl and aryl nitril, pyridine, 

piperidine, Are sulfo KISAIDO, sulfones, sulfimide, sulfodiimide, or sulfur ylide, and E , Are as 
having defined by E and R 8 -R 10 , Independently mutually Hydrogen, C^C^-alkyl, The C 2 -C 3Q - 
alkenyl, C 3 -C 8 -cycloalkyl, C 6 -C 12 -aryl, C 6 -C 12 -Allah C^C^-alkyl, Are C^C^-alkyl C 6 -C 12 - 

aryl and OR 11 and R 11 , Hydrogen, C^C^-alkyl, the C 2 -C 30 -alkenyl, C 3 -C 8 -cycloalkyl, C 6 -C 12 - 

aryl, C 6 -C 12 -Allah C^C^-alkyl, Are C^C^-alkyl C 6 -C 12 -aryl and Y, Are R 12 R 13 C, R 12 N, 

oxygen, sulfur, =C=C=0, =C=C=S, and -CPR 1 R 2 R 3 , and mutually R 12 and R 13 independently, 
C^C^-alkyl, the C 2 -C 3() -alkenyl, C 3 -C 8 -cycloalkyl, C 6 -C 12 -aryl, Are C 6 -C 12 -Allah C^C^-alkyl 

and C -C -alkyl C g -C 12 -aryl and z, Use of the compound which is zero or an integer of 1-4, 

and is expressed with] whose n is zero or 1 . . , : 

[Claim 2]They are a polymerization and the use according to claim 1 for carrying out 
copolymerization in cycloolefins. 

[Claim 3]The use according to claim 1 for carrying b'utxopolymerization of cycloolefins and the 

non-cyclic olefin. >. 

[Claim 4]The use according to claim 1 under existence. of acid cocatalyst. 

[Claim 5]The use according to claim 1 at temperature of 0 to 200 **. 

[Claim 6]A compound expressed with the formula (I) according to claim 1 which is n= 1. 



[Translation done.] 
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i4) PALLADIUM CATALYST FOR POLYMERIZATION 

i7)Abstract: y 
ROBLEM TO BE SOLVED: To obtain the subject palladium-catalyst 
hich shows improved activity in polymerization of cycloolefin, can 
xtremely lower the weight ratio of the catalyst used to the amount of 
ie produced polymer and can remain the catalyst in the polymer. 
OLUTION: This palladium compound is represented by the formula (E is 
trogen, phosphorus, arsenic, antimony; X is O t NR1, S; R1-R3 are a 1- 
DC alkyl, a 2-30C alkyl, a 3-8C cycloalkyl; R4 and R5 are each H, a 1- 
DC alkyl, a 2-30C alkyenyl, a 3-8C cycloakyl; L is an alkyl ether or an 
ster). This compound is preferably prepared by using a, cyclppalladium 
impound bearing readily substitutable ligands such as cyclooctadiene as 
starting substance and the (co)polymerization of a cycloolefin is carried 
jt in the presence of an acid cocatalyst at 0-200° C. 
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K*. E(i, SHE, j& fc*Stett7yf-t^1»* 
9, Xtt, mis NR'SfcfiBSStc?^ R\ r\ 
R 3 lt, SWClfcilLT, Ci-Ca Ci- 
C» -7/i^^;k C 5 -C.—>^d7;V*;K C«- 
C«-7U-/k C s -C« -7-7-C-Ca) -7;l/+ 
;K Ci-C» -7/Mr;l/-C.-C» -7U-;K C. 
-Ca -7;l/3^X C.-C« -7U-/l<**v\ Ci 
-c» -7;i/*/b75A C«-C« -7'J-;V75. 

A m-sc-c.-c,* -7y->i/T-&9. ^ltr 

Lt, zk^, c.-Ca -7;l/4=-;l/> c 2 -c»-7;i/$- 
Cj-Ci-*>*p7;V*;k c.-c« -7U- 
;k C-C12 -79— Ci -Ca -7/U4=-;k C.-C 
» -7;l/+;l/-C«-C» -7';-;K ffift* 0R\ C 
oor\ coom, conr'., cor\ sr\ s 
o 2 r\ oso*r\ P (0) (OR') 2, r',, c 
n, nhr', nrS, S0 s MT'&9> r\ r 7 «x s 
ihc&SLT, TkUt, c.-Ca -7/i/*/k c 2 -c» 
-7;l/^r.;K C J -C.—>^n7;l'^;K C.-Cn 
-7>;-;K C.-C,» -79-Ci-Ca -7;Mr/k 
C.-C20 -7;b+;l/-C.-C« -7y-;l>l?fc9* y 
(i, Hfo % l gfc{i2T*£9, Mti, 7;I/#y&/I* 1 

*y£A % (c.-Ca -7;v*;i/) .-7^-tfA, 

(C. -Ca -7;l/*^) «-*X*-£A > (d-C 

a -7;l/4 1 ;l/) « (C.-c i 2 -7'J-;l/) 1-*** 
(c> -Ca -7;i/^;i/) « (c-c.2 -7 

,-7>€-^AT^D, Ltt, R'R'R^E 
(Y) 7^*;l/x-x/K xxf;K 7;l/*;H3<fc 
tf7y-;l/-HJ;W& tfUi^y, kf^y^x X/V* 

5FJH*fettWt>ry HUT**), E'«, ET'^gL 
fciI9T?fc?K R'-R ,0 «, S^fcttfiLT, ?m. 
Ci-Ca -7;i/*/i/> Ci-c» -7;i/y-/k Ci- 
C»—>*n7;V*;k Ci-C«-7U-;K c.-c 
•2 -75-Ci-Ca -7/P*;k Ci-Ca -7l\>*r)\> 
-C.-C.2 -7'J-;k OR" T-&9, R" tK 
fg, Ci-Ca -7;i/*/k C2-c» -7;l/y-;K c 
i-C.-^i'PZ^K C.-C«-7U-;K C- 
Cn -79-c-Ca -7;i/*;K Ci-Ca-7^ 



(2) ». &Hfl¥ 1 0-1 3032 3 

■ . , 2 

l ;V-c.-Cu -7»;-;i/-e^o, Yti, r u r u c> 
r u n, mm. mm. =c=c=o, =c=c=s, - 

CPR'r'R 3 TSOx R u . R u S^fcJfciL 
T* Ci -Ca -7;b*;k Cj-C» -7;1/^;K C 
) -C.->'i'n7M;K C.-C« -7U-;K C- 
Ci2 -75-C.-Ca -7;V4-;l/, Ci-Ca-7;l/4 i 
/1/-C.-C.2 -7y-;l/?£9. ztt, -trnSfc&i 
7>e>4cDggn?£9, ^LTnfi, Hfn^rctilT-fe 

tfltag 5 ] 0 5 2 0 0 icoiBitfcfcttsaraBK 1 

•■flIHffl 6 ] n = 1 ?««H«91 1 f2@OS ( I ) T* 

[0001] mffii'^vvkimtsiixs* 

[0 0 0 2] gjfi, SfbV^ffl^Ttt, ^ffl-T^^RT 

lift* y THWciwaw fetir t tv^ o # y ^ a 

CO 0 0 3] i/*u*isy j XDttXVr-mts&Xf 
J^Uv-ltt, 7t¥SWK, «BSf*«ME<A t 

[•0 0 0 4] i&mcts^r. i/^UtUy^f^ 

u^ym^mt-ra—^^- (Z l e g l e r) %Z 
40 m^T'fivMfrtfifS.Ztirco H. C h e r d r o nfik, 
A n g ew. Makromol. Chem. 223 (1 
9 9 4), 1 2 1- 1 3 3*5£tf*c:fc§|ffl;*ftT^.5 

y*vm<Dm&m£m&&&u&&<D&mm' t Mj:LT 

Z'Z}t.^Zi)\ 4 , *"PjB&ttTV-»fc#y5/*n:i-l/7-t' 
50 I'O.O 0 5] 3-D.y/ TOR tflSi&IB£ 4 4 5 7 5 5 



3 

mat, vb, vib, vii bztc&v 1 1 im<om 

f$m*W£fcLT. Xy-Jr/H g^fc02 3. 6kg© 

d?uv-) o m^mmmmxn^iat, wet*/*? 
i/t^mmfimmzz £*>&&. m&ttfotz&zct 

[0 0 0 6] WO/1 4 0 4 8lCtei/?U*\s74 y 

*ym®&m (viii) it-svazmt? l 

[0 0 0 7]ftoT> *fgB£©£e>fcag««, S/*n 

[ooo8] ccic, m^Lfc^v^uhit^mmm 
t% y v-tc^-r «^fflft*j«ottftit^«)Tfg 

[0 0 0 9] ftoT, *BW0\ X*-|^:/3R*fi»fc* 
[0 0 10] 

nk2] 

[ooii] Eti, SX, & fcgi$fcfi7:/ 

R\ R\ R s &, SWc&itLT, C,-C»-7/l/+ 
/k C:-C» -7;l/-^-;K C>-C— >^D7;P+ 
/k C 6 -C» -7'J-/k Ce-C* -77-d-C 
a -7/i/*/k C.-C» -7/U+/1/-C.-C.2 -7»; 
-/k c.-Ca -7/i/=3*^> C«-c» -7y-/l/# 
C.-Ca -7/l/*/l/75A C.-C«-7y- 
/I/75A MSO s -Ce-C« -7U-;l/TfeO, R' 

C.-Ca -7/l/*/k C»-C» -7/l/y-;k 
Ci-Ct— >^D7;l/*;K C«-Ci2-7y-;K Ce 
-c« -77-c, -c» -7/i/*/k c.-c»-7/i/ 



(3) ^¥ 1 0-1 30323 

4 

*/.l/-C.-Cu -7y-;l/t?fc»)> R\ R $ ti, 
•fcJfefcLT, zkfg, C,-Ca -7/l/*;k C,-C» - 
■■TArtr—A>* Cj-C.->/^n7/l/*/k C.-Cu - 
7'i-;K C«-C« -77-Ci-Ca -7;l/^;K C 
.-Ca -7/l/*/l>-Ce-C.2 -7'J-/k £3& OR 

■VfcooR\ coom, conrV cor\ s 
;r\ so»r\.oso*r\ p (o) (or 8 ) ^ r' 

p:CN, NHR\ NR* 2 , SO.MT^Os r\ r t 
it. 5v^3fe£z:LT, zkUt, C.-Ca -7/l/*/k Ci 
io -C» -7;l"7--;k c s -c.->/*o7/i/*/k Ce 

-Cu -7'J-/k C.-Cu -7^-Ci-Ca -7/1/ 
*/k C.-Ca -7;l/+;l/-C.-C. 2 -7y-/k?& 
0< ytt, -tfn, 1 £fcti2T-£tK Mtt, lA^V 

%m<o, #{c7;b*y^M> i/2 7;i/*y±JS^JB, 

7>t^^i s ,, Jfc.X*x£A, *y^A, (C.-Ca 
-7/^/W «7>^«7A, (C.-C a -7/l/*/l/) 
(c.-Ca -7/1/+/1/) « (c.-c 

: u ^7U-;l/) 2 (Ci -Ca -7/1/* 

•;!/);.« (C.-Cu -7y-;W x-7y*:=-7LX'& 

20 *;.;Ltt, r'r'r" e (Y) 7;l/*;l/x-x;b, 
xXr;K 7;U*;l/*J:tf7y-;l/~hy;VS, Kyi? 

7 ?f .3 HS, X>l/*^ S KS£ fcttatm^ y Fa ( y 
; 1 i. d e s ) T♦feO^ E'li, ET^LfciiOT'S 
tj^R'-R 1 " tt, Sl^cjateLT, zkik C.-C» - 
7/l/^/K Cz-Ca -7;l/^n7K c 3 -C.-i/^n 
7;i*;K C«-C«-7y-;K Ce-Cn -77-C 
.-C» -7-Mr/k C. -Ca -7;U*;l/-C 6 -C u 
-7U-;K OR" , NR" a, MSO s -C6-C.2 - 
30 7y-/W?£tK R" C.-Ca -7;V*/k c«- 
C»;-7;uy-;K C>-c 8 ->'^P7;l/*;V> C- 
C« -7'J-;K C.-C.2 -77-C. -Ca -7/1/* 
/K' C. - Ca -7/l/*/l/-C.-C 12 -7'J— /1/T& 
OV. Ytt, R" R" C, R" N> ffiSM, =C = C 

=6>'=c = c = s, cpr'r'r't-so, r u , r 

' 'Hi^ m^lCS&iL LT> C.-Ca- 7/V+/K C 2 - C 
» : ;-7/l/^-;K Cj-C.-i/^n7/l/*/K Ce-C 
«--7U-/K C.-C.2 -77-C-Ca -7/1/* 
/PVX.-Ca -7/l/*/l/-C»-C.2 -7'J-/l/'efe 
40 q^ zti, -b*n$fc:{ii^P,4©gaT-fe»). ^LTn 

[Cj O 1 2] R>5R B OS«fci3^T, MB T7/1/ 
*/W ! ti. KlRJRTfi^iTadtt 1 1 2, 
fctt 1 *p 6 % 1 A^ e, 4 oymffi$> L < t±5J-S7/U* 
>\s*m-t B mfZCttfT'tS&Httf-JW x^;K n 
-^o.ftK l-T'utf/l/, n -7>/k s-7^/K 
i-^7^/K t-^/K n-^^f-zl/, i -^s>-^- 
/K t -^y^-/K ^N*i/;K i-*£?-/k n— ri/ 
50 /I/fe,J:tfn-Kx$//I/T*a55o 



7 

tf**/l/75A ^^75^, xf;l/75/, S^x 
*/l/75A n-/n^l/75/, i/*-n-7Pk!/l/7 
5 A i-7ul£/l>75A ^- i -7p £/l/75 A 
**-/l/7*;l/75A x^;l/7*-;U7 = A t^aUS? 
A tr-?'J^y, t;t/*UA ***/l/*'JA 

^;i/tws>A 2, 6— Arf?-/^€r/w-^y7£&#•f 
5 0 

[0 0 2 1] gR 8 *5<ktfR'fc:43^Tx ffli§ r7U~;b 

-NR"R' S 10 
[c:?, R M li, zk*£fcttCi-Cti -7;l/*;k 

3 o«rr*7 y->K fetter 

a7U-;K ttlc (i) ffit£H3-t>L<Uigfca/NP 
y/7;i/*;i/, Any/7;i/3^>>, Mpy77;l/*;l/ 

;l/*/l/X;l/*x/l/g (eft 1 Sfcli 
2fflfcRI-«. IX figfc£^py>II?£ l fr£ 5f@^ 
T£) T?*«-tL<«Sft5ADyx ->7A 
-ha, 75 A kHntf, *;W^^;l/fe«tt>V$ 20 

->7;i/+b> (cnttfiaRjgt?*i$fett2fli«u * 
ttin-fe l < imtezvy/ixuti-fr. h y 7/m-p 

*?7k h';7;l/*DXf-;K ^7/k*P*h*A h 

^oo^f/W, hU7;l/tn^f/l/^, hV7)ls 
;j- p ^;l/X;l/7 -f x;k hV7^tu^ f-)[/X)Vt^— 
>k 7y«, HIK, ->7A ^hD, */W**-< 

fcS-&-rss-o-cH,-o-, -0-C F*-0-, 

-0-CHi-CH»-0-, -0-CFC1-CFC1 
-0- 

[002 2] 

[ft 3] 



[0 0 2 3]£fctt -0-CF 2 -CF 2 -0-T*g£ 
ft£gT'lB&fr£>4B&£ftT^T&«J:^7x:i;k 
Sfctt (i i) &*IR?*2frS 1 0ffl££& g$t*5 

4 ffl*trv^TBI— t. L< t4»4*/\ay77;l/*;k 
7A**fr7JU7 -C x/l/gi fcttMP y / 7)1>*>W\'*- 



< &Bi§¥ 1 0-1 3032 3 

8 

:< iill&S'Nnyyfli?* 1 frb 5fiWrf3) "efrs&li 
ra-t.L<ttS4^Npyx *>7A xhcu 72 
A t Ko*A *;W W;M3J:tf/Sfcttf-**;u 
^€^;l/fig|gT? 1 S&fr 5 3fi&£ftTi^T feJa^N 

7>J;k fxr;K £9 % /U>k -<5£Vy;k 1, 
2, 3-fc<fctfl, 2, 4-h>;7V r y;K ***»/U 

i; 2, 3^ 1, 3. 4-, 1. 2. 4-fc.fctfl, 
2/ 5-**^A77y;k 7-tft?x;k tfny;K -< 
; >tfn'J;K try^;k £*53>->k t>y*f$;-/k 
t>y5S?-/k fc^x;k 1, 3. 5-^ l. 2. 4 
:L -"W:ffl. 2, 3-h'J7S?-;k 1. 2. 4-, 
4.. 3, 2- % 1, 3, 6-43<fctfl, 2, 6-**+T 
s;-;k **-fe£x;k *x£-;k 1,2, 4-v?7 
■iftf-;K *AJ;k -<V*AJ;k ** % /U/k 
f^y;K «»/"J/K xh7Vy;k -T^Ky;K W 
£$VU>k ^yX-T2^7y;K ^y7^xx;U x ^ 
y77>j;k ^y7f-77y;K ^^7^-9"7y;k f- 
797VVfa -TV^7^77y;K **^^7yUil/ 

tf-r y*#s>7 7y ;i/fe«ttf^n & onsi£jsfto% 
at]' ^^fo 

[0 0 2 4] Jffa*7U-;U75ytt7-'J/-p**. 

[0 0 2 5] tSffi^L i: LT»jS*7;l/*;Vx-7 i ^ 
lb±, .' i?xf ;n- r;W ^7f-;Ux— f;K ^^;Vt 
-.7^;l/x-r;K r h5tKn 77^43 itfs?*** 

[0 0 2 6] @B&^L^LT»jS*xxr;Wcti, c. 

-Q!—t>fl'$ywtt-mt>L< it-mcx -c« -7^ 

KSfe*ift^^7-;K x^/-;K 7p/V-;K 7 
^/-;K ^+-9-y-;K xf-uyyyp-;K 1, 4 
-7/^y^-;V*if<0xxr;W^^ns o 

[0 0 2 7] mUL^rLt LTJl^J*X;I/*+-t)--< KSfe 

Vx.ffrT.fr**^ K. ->*7xr:;l,X;l/^^-9--r K, 
^/^UZ/l/JfrX ^xf-;Ux;l/^A i^7ix;l/X;V 

[0 0 2 8] gHffl?Li:bTii^X;l/7><2KSfe± 
tf 5 KS(c tt, flUAtf i^7 x x;VX;l/7 -f 5 

to,o 2 9] mti&Lt LTWautmsM y nsta, 

fflZ&Mei S CH2, MdS (O) CHA Me 2 S C 
HS^-i Mejs Me. S (O) CHS iMei, P h 2 S 
CO') CH«, Ph«S (0) CHS'iMe,, Me 2 SC 
H^CMeO, Me 2 SCHCPhO> Me>S (O) CH 

c"Pho*^snSo 

[0;0 3 0] Kffi? L £ LTmWZ7fr*)\/t5£Tf7 V 
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[0 0 3 1] $KI4IEtt?Lti\ i£R 8 R'r'° E' YT- 
[003 2] 

C<k4] 

R— P — Y (I) 



[0 0 3 3] Ktfi, R% R':fe«fctfR 10 SlHc?4 
& »fcIi«feL<tt»ttCi-C. -7;l/*;l/», C. 
Ci->*D7/l/**l, C.-C« -7V-JI-C, - 

C» -7/1/+;^ Ci -c» -7;i/4 i ;i/-C6-c« - 
7U-;i/**->a^ C.-Ca -7^*;l/75/, c- 
C« -7'J-;P75/> C.-C* -7;I/***X7-f 

7, c-c.2 -7U-;i/75/> Ci-c» -7;i/*;i/ 

*X7^A C.-Cn -7U-/U*Z7-f A *LT 
*fc±ERfkzk*»WWci'7A X***-K *7»J 
/k x^-;K /\ny^ kKn**/, 757, Ci- 
Ca -7;l/*;l/757, C. -C« -7U-/1/737, 
-hn, Ci -c» -7;i/4=-;l/*X7-r 7, Ce-C« - 
zy-;v*^7-f7, C.-Ca -7;l/3*^t,L<tt 

Co-Cn -7y— ;u**5'TitSi*nT^a«, 7;v 

*y&j& «ffcyf-«7A, gfcliS-CO-R' (CC 
T\ R 7 tt*^-efeS*^ttR* T»S«Lfeilt)T?**) 
R'ti, 

[00 3 4] 

[ft 5] 

R 8 
R 10 

[00 3 5] T'&^T*><fc<, 

[0036] 

[ft 6] 

,R I 

y - o. n-r 12 , cr . cp-r b , cc°. ccs, 

\<" ',0 

[0 0 3 7] R ,J fe«fct?R u tt, SVfcSfcfcLT, ?J< 

ft* 7/1** y&R, »ey ^7 a, 5/ 

y/PSx **7-fy*. *5x;i/g, 7* 

;K Any> % 2/77, g-CO-R', SfcliR'T*^ 
LfcgT'&atf, IR'*^R'cD'M< i:t>20tf-*t 
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[.0 0 3 8] SRMctt, R\ R'fcJttfR 10 li, £<^£ 
Jfiii'tT, 7x-;l/$fc«c.-Ce-7;i/+;i/, ^Ki' 
77nk!;]/£SU X(4CHR B **U *LTR n *4 

fctt C i - C e - 7/t>*;l>*£"f . 
,-.[0.0 3 9] HfcJfiiftlWItclB^Ts »B47S/;l/» 
:R" *^R U 7-tf-;k *;l/£;k ^>W;k * 
10 Vkk^h+S^ £;W?xh*S/T'fcSo 

[0 0 4 0] Sfc»2S4S8«ltCfeV>T, XttCH,, C 
; .H-7xx;k N-i/y;K C (CN) 2> CH-e- 
;k'CH-7a^-;K CH-xf-U;K CH-7S/ 
•iW.^CH-t^5;K CH-7-fe^/k CH-^y 
VVOk CH-A;I/^f^7 C (7-tr^l/) 2 > C 

'[0 0 4 1] ±EEtt?ttY©&**y»*iILT><5 

[0 0 4 2] XHmtWfc n = 1 ( I ) VUt 

20 ftSfMMfcfcftftrft. 

[0 0 4 3] ^9*7-7 ix<t*«J ( I ) 
to 0 « 5 BEti?*£t § ttifS' <7 -7»> Aft^tofr £ SQ§ 
BTtiT?fcS. *0J:34Ett?©ffiltt, **n***s; 
±i/'i -y^f-rt/f-^x-r/k i?t h^i/x7v43«t0 r 
t- k7 ^ f-;Vxf - t^S/7 5 y% ZX*h2>o j§9J4lii£! 
^^7«7AfiE»tt, mtfSCL g P d C 1 R' K4\ 
Lgli, ^tcHt^tot)^5SS&?T*S5] T-^^n 
5ft^Bl*fett^n<D-fi{*, m*.& ('>7n*77'7 
x7) ^f/l/z^^Ai'D^ K*fe(4 tTX ( (-77 

30 5f:;l/^x-x;l/) -tf-jW^WLZu^'f K) 4 
St^So CO«fc9 4ffl^^'7'7Aft^i:8{r^€ 
;l/g<D (^) X7-;1/R 2 R S E-C (R 4 ) =C 

(r 5 0 -XH07;i/*y^M^ mtf^-hy^Ao 
t^7 7 xy 5- h if t (j{^t;USoiHfil[^ L 

X'^mtZo COKfST-4i;fc7;V* y S*nny:/{t 
fe«fiks«J Lfe^ x— r;l/$ fcti^-y- v^ira LTffi 
(I) Oi3K»%ecS«TtiJ:^ ^tt?S« 

[0.0 4 4] ^9*7«7Aft^» (I) tt^34T-«^l® 

[o"6 4 5] ®«4«ftft«tt, Ji»Ji:LT, SH4<0{k^ 

7< HS> «lR{f R A 1 C 1 2 , Ri A 1 C K Rj A h 
50 C;Li R = C, -C. jlKStCtiC.-C. 



(7) 
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mm%5 155 is 8^fcffia«nrv^{b^« 

(R.MO).R' bAlX. tfcfi (RO).R' A 
1 X, 

©K*fC3MR#l 8ttT07;l/*;W 7/MrU^ 7;l/ 
7U-/K 77;l/+;K 77;V*Uv$fc«7 

■fn*»««/NDy>-e*o, x«» tun. 7-ysfc am* 

2. 5, IBBCttl^O. 7 5-e$0, b«, 0. 2 
5^52, ttmicii-O. 5^51 cti, -tfnfr 

52> $?jI£«0. 7 2fr61. 25-e350x a + b + 
c = 3T'feD, ntt, 2 (M=Al©i§£) *fett3T? 

[0 0 4 6] g (RO) *R> S 1 OT-lfMSJ:, 

i/u*i/mzm*z^i£nfflm£.mz> 20 

[0 0 4 7] #®fc£5fc5#JS48SUi, 7;l/5/+-9-^ 
8P^^«7;l/5-*Aft^«fc**i : 1 (ffi© A 

U^^-;i/7;V5-^A©SP»iP7jc»ft?^-efet)x c£0gp 

[00 4 8] 

[fk7] 



r ch. r r "I 

CHj-j AI-O-j-AKCH,), -J Al-O-f- 

' m 



30 



[00 4 9] m=2-l 00fc<fctfn=3-3 

0] T^£n£*f;K7>U57*-9-:/ (MAO) i: LT 

[0050] ajsfctftfiotmorc^T-s -mt, 1 
tsv-tams.ttm-emmztmz&vtc, omit 

[005 1] mtUf, ^l/>Xf7 K&T*£SHX [C 
9Jfcffi<D7x;fr;/fc^ 0U^ffPF.\ SbF,\ SnC 

i.'fe*i«a«iiM*Hi?**. 

[0 0 5 2] ®4<D7-*y<Dm. 00*1*7/1/* 

Afc£t>^y^x7A©&ft££/8^T^©«fc-5&7x 50 



&I8¥ 10-130323 
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*>£#A* 5 C t TO"?**. 
[0 0 5 3] ffSft? B R.SO* 

sEtiH B R« $fd±MB R« [CCT\ B 
.Riiir h77/l/*n:}?l/- K ff77i-;l/#U- 

-$fc»xh5*X- [3. 5—7- (H;7/1/*d** 
;W -7x-/l/] -#b-M*fc«] g©*»>*fl:£«i 

.[Ob 5 4] $fc, ±E*«7K©£T?&« cat'BRt 
•"3 [ilCT% *>**yc at'«, WilllNa, K, L 
U-.Mgs Ca, Ag, TK h U 7xx;Mf-;l/ x N 

* (c.-Ci 2 -7;v*;i/) i, ?ffcN. N—77/i/*/l/ 
[0 0 5 5] m&£tf8^ttfflSUfcfraaHgfc8 
a-T'4C?l5 *\ Aid: c n*{I8!i<D£{S;T-£ D 

fe'ti#sm®fis (@{*i:LT) -e»6fcaapf *cfct,TU" 

:t6,0 5 6] *»WO»«*fflt^T«^S«*'<*5/^ 
\iir,$u~?7->* i/*?u<-\yfys i/Zw*v*i?3.z/ 

t-* < $ rc&mvt<o~>t n* U7 * >sl mt* 
&ii'MS6 ob 9 o 3^fciaa«nT^«»* ^sitf© 

ff ym. hUi/^n-3-x-tv^ hUv^^n-3 
-•j.V'x-fc^ rh7^D-3-KftyS, ^> 
^i/^n-4-^y^f ? -b>'^ 
*i;x>^, ^^^i/^D-s-^y^x-b^ <y 
**/?a-4 — ^^T^zy^ -^y^i/^a-3-^s 
Wx-tm ^*Vi/*u-4 — ^f^^ym, ^ 
7*->^n-5-x-T3-b^ ^7^v'^p-4-x 
<m-tym. ^7^->^o-5--N>x^zi-ty5i, 
%$2e9u- 5 - Kx-feySi, 5 

y,%z?3Ly/7*i-7f-uytttjn#, i. 4-**/- 
Rt4. 4 a. 9 a— r h^b Hn7;I/*UV3S, ^«fc 
ttC- 4-**/- 1. 4. 4 a. 5. 10. 10a- 
^i#kKn7Vh7-bVS, «*tflfS/^p [2. 

|2" 2. 1. ] ^7x-2-xx 5. 6—7^f-;l/ 
e->^n [2. 2. 1. ] 2 -x>, 1-^^ 

;H£V^7D [2. 2. 1. ] 6-x 
f-;Hf->^a [2. 2. 1. ] '\7f-2-xx 6- 
n-7^;I/tT->^a [2. 2. 1. ] ^\7x-2-x 
X 7 6— fV^H^S/^o [2. 2. 1. ] 'sTr- 
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2- xx 7-*^;l/t^*n [2. 2. 1. ] ^f- 
-2 -XX lf'Jfy-/;l/^^ kT-;l/-y;U 
#;l/*X hUv^u [4. 3. 0. l" ] -3— r 
-feX 2-^^;1/KU->^p [4. 3. 0. l" ] - 

3- x-tX S-yf-zl/hUS/^n [4. 3. 0. l 
" ] -3-ftX hU«>*n [4. 3. 0. l" ] 
-3-«7y-rfcX [4. 4. 
0. l" ] fhr^a [4. 

4. 0. i l$ . l"° ] -3-Kr-feX 8-*^;l/ 
fhr^n [4. 4. 0. l" . I''' 0 ] -3-K 
ftX 8-xf/I/rh7^P [4. 4. 0. 
l" . r w ] 8-yDkf;l/xhv 
S/*n [4. 4. 0. l" . l"° ] -3-Kr-fe 
X 8-7f-;l/f-h95/*n [4. 4. 0. l" . 1 
"° ] -3-Kx-fcX S-^vr^lThy^^a 

[4. 4. 0. l" . l' 10 ] -3-HftX 8- 
^•>;l/rh7i/^n [4. 4. 0. l ls . l M0 ] 
-3-KftX 8-istrws*i/>VT b^ftru 

[4. 4. 0. l" . 1"° ] -3-Kf-bX 8- 
^r/'J^fF^^n [4. 4. 0. l" . 
l'" ] -3-Kr-feX 5. 10->7f;l/fh7-> 
*p [4. 4. 0. l" . l"° ] -3-Kx-feX 
2. 10-^f;Vfb7^D [4. 4. 0. 
l" . r" ] -3-KftX 8, 
h^X*P [4. 4. 0. l" . r" ] -3-Kx 
■feX 8-*7 c /t'-9-X7 < -/l'rF7i'?P [4. 4. 
0. l" . f '° ] -3-Kr-feX 1 1. 12->" 
^f;l/fb7-^a [4. 4. 0. l li . l 7 "' 0 ] - 
3-Kx-teX 2. 7, 9-hU^f-;l/-rh7'>i7n 

[4. 4. 0. l" . ] -3-Fx-tX 9- 

x^;l/-2, 7-v^^^;l/-rh7S/^a [4. 4. 0. 
l" . r w ] -3-Kr-feX 9-W7*fr- 
2. 7-^f;Vf h7^n [4. 4. 0. l" . 
l"° ] -3-Kr-feX 9. 11, 12-h';^f;V 
fF7->^n [4. 4- 0. l" . l"° ] -3-K 
x-t:X 9-xf;l/-l 1, 1 2->7f;l/f h7->^ 
o [4. 4. 0. l" . I 7 " ] -3-K-r-feX 9 
-YVrf;V-l 1, 1.2->7f/l'fh7V'^0 

[4. 4. 0. l" . l 71 ° ] 5, 
8, 9. 1 0-rh7^f;l/fl>7V'i'O [4. 4. 
0. l" . l"° ] -3-KfirX 8-xfUfy 
fh7^D [4. 4. 0. l" . l"° ] -3-K 
rtx 8-xfUfy-9-^f;l/f h7->^n 

[4. 4. 0. l" . I 7 " ] -3-KftX 8- 
XfiJfV-9-Xf/Vfh7i'^n [4. 4. 0. 1 
15 . l" 0 ] -3-Kx-feX 8-x^»Jx>-9- 
-rvyafcTrt/f H5-X*p [4. 4. 0. l" . 1 
7,0 ] -3-Kfty, 8-xf'JfV-8-7'f/l/f 
h7->^D [4. 4. 0. l" . I" 0 ] -3-Kx 
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."' ^7 14 
.pli" . l 710 ] -3-Kr-feX 8-n-7pt! 
%&V-*-*?-frf- h7->^a [4. 4. 0. 
'.l";. l'" ] -3-FftX 8-n-^PtfUx 
"^.9-x?;l/fh7^^D [4. 4. 0. l iS . 1 
™ ; ] -3-Ff-bX 8-n-^peUxy-9—f 
VyoU;Vfh7^n [4. 4. 0. l" . 
I 7 ' 0 ] -3-FftX 8-n-^PtfUx>-9- 
;,^fh7^^n [4. 4. 0. l" . 1 7W ] - 
3-Kx-t:X 8WV^ni;iJf>fh7^D 
10 [4. 4. 0. l" . l"° ] 8- 
^^^ni;yf>-9-^f;l/f h5->*p [4. 4. 

0, l" . l'" ] -3-Kr-feX 8— <V7n£ 
•Jry-9-xf-;I/rh7^D [4. 4. 0. 

l" . l"° ] -3-Kr-feX 8->Cy^PlfUr 
Vt^-" ryyne;Uxh7^n [4. 4. 0. 1 
] -3-Kx-fex s—ryypey-fv 
^9."f^;l/rFv">^p [4. 4. 0. l" . l 

-3-Kr-trX 8-^nnfh7^D [4. 
%?'0. l" . 1 7W ] -3-Kr-feX 8-7p* 
20 #h}7^D [4. 4. 0. l" . 1 7, ° ] -3-K 
T^feX 8-7MDfh7^n [4. 4. 0. 1 

l" 0 ] -3-Kf-tX 8, 
§X7P [4. 4. 0. l" . I 7 ' 0 ] -3-Kx-te 
X,^>^*/irn [6. 5. 1. l" . 0 17 . 

'd- ] -4-^ymy, l. 3— x*7^?x* 

S^a [6. 5. 1. l" . o" . 0" J ] -4-^ 

x*,r-fex l, e-'J^jv^y^i/^u [6. 5. 

1. i" . o 17 . o 1 " ] -4-^i»fi»y, l 

4„l5-^f;Kyma [6. 5. 1. 
30 l" . 0" . 0" 3 ] ^X*V 
*P [7. 4. 0. l" . I 9 " . 0™ ] -3-^ 

s^r-fex **)\mw<y* ! ytu [7. 4. 0. 1 
l V:li ,u . o MS ] -3-^y^ftx ^x** 
?P.[6. 5. 1. 1" . o i7 . o" s ] -4, 10 

T^^fA^xy, ^y£i/£p [8. 4. 0. 1 
l !::'.l Ml . 0 1 " ] -3-^X-feX 11-* 

#;Ry^y^n [8. 4. 0. 1" . i ,u . 0 

-3 — 4lfftX 1 1 -x^;l/^y^i/^o 
|8l 4. 0. l" . l* u . O 8 " ] -3-^-9- 
40 T^-trX 10. 1 1 -*?* s f')\s'\yZ*/>7Xi [8. 4. 

,o,,;;:i" . 1" . o MS ] -3 — >+tftx ^ 
x**x*p [6. e. 1. 1" . 0" . o" 4 ] -4 
-A^f-bX 1, 3-V7f;K^i/)n [6. 
6. 1. 1" . o i7 . o" 4 ] -4 — 4tfty 
15, 1 6->7f/K^y^n [6. 6. 1. 1 
" . 0" . 0 ,M ] -4 — >*-9-r-lrX ^*V'>9 
P [6. 6. 1. l" . l ,a " . 0" . O" 4 ] - 
i-A^^fty 12-^fMW^n [6. 
eKi. l" . l" . 0" . 0*" ] -4-^7 
50 ^r-r-bX 12-xf;l^^->^a [6. 6. I. 1 

* <* ,f 



1 2— (V7*iWv*Vi/im [6. 6. 1. i le . 

. o" . o* M ] -A-^7*?*y. i. 
6. 1 O-hU^^l/^lf^^n [6. 6. .1. l 

" . r a,s . o" . o" 4 i 

^7*X7D [8. 7. 0. l" . l" . l"" . 
0" . 0 aM ] -5-i^3tX ^77-770 
[8. 7. 0. l" . | u . l" . 0" • 0 

jgft, /N7**>*n [8. 8. 0. l" . l" . 1 
"■" . 0" . 0"" ] -5-A>l^tX *N7* 
*X*o [8. 8. 0. l" . l"" . 1 M . 0 

" . o a " ] -s-^y^zHzy&zxfttiohv 

*f-JVWMWWfc [8. 
8. 0. l" . l"" . l" . 0" . O tt " ] 
-5— 'NVx-fa-fex S-tf-fr-ti'iru [2. 
2. l] 5-Ci-C» -7/1/+/1/ 

-ES/*n [2. 2. 1] ^f-2-xy, mx.l£5 
-Xfrfr-tS/fU [2. 2. 1] 
5-ynkf;l/-e>'^D [2. 2. l] *\Zff— 2-X 
X 5-7i-/l/-li->^n [2. 2. 1] "\7°x-2 
-xxfcH, 5-*f-;l/-5-7xx/l/-tf$/7n 
[2. 2. 1] 5-^X7/l/-e$/ 

7p [2. 2. i] 5-hU/i/-t: 

X7n [2. 2. 1] 'N7 , r-2-xx 2- (x^;l/ 
7i-W -1^770 [2. 2. 1] ^Tx-2-X 
X 5- (-rV7 p ntf;l/7xx;l/) -tT77a [2. 
2. 1] ^7r-2-xx 5-t:7i-;l/-e>'^D 

[2. 2. l] ^7r-2-iX 5- (0— *-7* 
-£X7n [2. 2. 1] Vf-2-x^ 5- 

(o-^-7^;l/) -kT77n [2. 2. l] ^7r-2 
5- (7^h7-b-;l/) -kT77n [2. 2. 
1] 5. 6-^7ix;V-e^a 

[2. 2. 1] ^f-2-X> v l, 4-*77- 
1. 4. 4 a. Ba-fh7tFD7W-UV, 1, 4 
-*77-l. 4. 4a. 5. 10. lOa-^tt: 
KD77h^-fe7, 8-7ix;Vfh7^n [4. 
4. 0. l" . l" 0 ] -3-Fr-bX 8-*^;I/ 
-8-7iX/Vfh7^n [4. 4. 0. l" . 1 
"° ] -3-KftX 8 — <;/;7>-xF777o 

[4. 4. 0. l" . l"° ] -3-K-r-feX 8- 
h>J/V-rf7^n [4. 4. 0. l" . 1 "° ] 
-3-K-r-bX 8- (xf;l/7ix;l/) -f^^^ 
d [4. 4. 0. l" . l" ] -3-FftX 8 
- Wv^nW7i-M -fhr^n [4. 4. 
0. l" . l'" ] -3-KftX 8. 9->*7i 
x^-fh^i/i'a [4. 4. 0. l" . l"° ] - 
3-KfMrX 8- (tT7iX;l/) -ff7^n 

[4. 4. 0. l" . l" ] -3-K-r-ty, 8- 

(fi-i"7f-iV) -fhr^D [4. 4. 0. 
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- •■: 16 
■l":. r w ] -3-Kx-fe7, 8- (a-*7* 
;W — rh5^n [4. 4. 0. I 15 . i"° ] - 
.3->*T"feX fc«fctf8- (7>h7-tx;l/) -rh5 
>77n [4. 4. 0. l" . I™ ] -3-Kr-fe7 

"[0 0 5 7] #il£i/7n;j-l/7>f78k:tt, Sfe, /\ 
ny>, -CN, C.-Cffl -7;l/+;K C.-C.2-7 
;V:i*X Co-C» -T^l^y-COOCi-Ca) - 
7;i/*;k Co-c» -7;i/^b>-0 (0) c-Ci- 
10 C» . -7;l/*;VT?»»tea: l tf^fc t? 1 £ 3 

nTv^^7n^i/7^>iife^n5o 

[00 5 8] £fc, C0*>7n*l/7 

Stf©^7*lx7^7SfcL<tt**U7>i'y8, 7;l/ 
*ygfc«fctf-fWfc£fg0#SETT-fr5 c *> RTtlT-fe 

fcfx^y, 7o£U7, l-7fX l-^Vfy, 
l-'v^-feX 3-^f;l/-i-7fX 3 
1,-^7x7, 4 1 -^>fX 4-^x/l/ 

20 '^r^vHry, 4, 

f , ,4 —7;* 1 -^VfX 4 -xf-;l/- l -'n 
4€7, 3-xf-;l/- l -A^tX 1 -t?rX 1 
-fty, 1 - Fx-trX 1 -f F7ftX 1 — ^ 
•$7vfe7, l-*7#x-tr7, 1-x-fd-fex fc^tf 
±f2 a-*U7-f 7m<OiI£-$k -eLT^fcl, 3-7 
7v?X7 x -Y77b7, 1. 4-^77*7x7, 1, 4 
-43«fctfl, 5-^->'lX 1, 6^\77*7x 
X I, 6-^cttfl. 7-*77'7X7, 1, 8-7 
ti?xx i, 9— f7r7x7, l, li -Fr7r7x 

30 X I, 1 9-x-Tn-7xx feia r ±IB-7^L'7'C7 
SW>t£&»*><£Sft*, $fcx a-*l/7i-7$i:-7;* 
R7 -OS^ii^feji^T-SS. 
■[00 5 9] ±E*U7-f >JRi5J:tf5;*U7^>a 
'lit, 0!lx.f£7xx;k ffift7ix;K /nci^X 

y^Xf-Uy, ^f-;V7f-b7, 7pn7xU7, 7>l 
^D.XxbX -T7-rX 4-tTx;l/-tT7ix;l/, tT 
x)k7;l/*UX tTx;l/77Fv-b7x ^^7i";;^ 
40 y^,;K 77U;l/Sftxf-;K trx;i/i/7X 

7V»f7y, SfbtTx;K JgffcfcTxUxX fh77 
;l/*rixf-UX -f 77f-UX. tx;l/*;W<7-;W 
lf-;l/traUKX 77UoxhU;l/ > if-;l/x— r;l/ 

A7n^7 F7$/-ctt6-/^n^7 h73&^«or^S 
{•tip, £fcti-7 7*.W§, mtfe-^yn?^^^ 

Blpte«a(*hi*fT5 £ £ t> prt6T*sSo »ig* ; e7 v 

-m&> x^-1^7, 7nifb7, 7r7, ^*tX He 
50 7;7iX 1. 5 — 4t^xv, i, 6-^-7^-7x 
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[0 0 6 0] m%tQX&Z7rsTXV-?-mZ®&L*i 

<>* u* V7 4 ym<D#m£z?T r> c tzmmt s c * 
mcmmm^m^ 8 * s 2 0 ©7/i>*/i/g&g# # 

[006 1] *)^*J:tffflao«tt«H: J tOSS*|- 

y;K ai»o s , Mgci:, -fe;i/D-x^if*, mm 

[0 0 6 2] <I©fi£«88> tfctfSfcliM 

* < «m« * / ai^ © 2 ^©ssm t l 

[0 0 6 3] *RW©j»SSt*ffl^fca^l4, 

[0 0 6 4] /W**£S©»*, *«W©ltt«ttt, s 

^s-ea^t^/ tr-zmmcLT 1 o" 3 1 o" 8 © 

©*&K»i-|RK l fr£ l 0''\ »@lc« 1 0" frZ 1 
o" fcU *tt**J^5«A^©«£tett 1 0°fr£> 

1 o"' tc-rs. 

[0 0 6 5] £©S-&{iO*>e>2 0 0t, $f@t{i2 0 

1 6 oic©jfls-e*sswe*s 0 
[0066] W*tf**r/-;i'*fcttx*y- 
£*fflt^T# U v-*etlR*-ttT t» <k < * L r *•© 

[0 0 6 7] *»WfcfieoTfflV>*^*ttttE I & $ 
fc. He c kS^c^V^T^-b7i'yS©TU-;Wki3 

[006 8] 

A. /<5^Aj&&©£fig 

1 . ex (*r»j k) /<5s>*a§8# 

[PdPh (Phi PCHCPhO) (Ph,PC 

ho ] ©sg§ 
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*. - 18 
iTHFlC [Ph*PCH = C (0) Ph] NatfO. 5 
2 g (1. 5 9 5U*>U) AoTV*8«£THFlC 
,(TMEDA) Pd (Ph) ItfO. 68g (1. 59 

*IWBW*. *©»» THFfcPhiP-CHitfO. 

4 4 g ( 1 . 5 9 5 U*;W AoTt^8«*ftI*fe 
&•£©«£** 3 BSBfflt#r* 0 »j***ETT»£» 

ilia ^oaashii/xv-pam-rs. *©»ia 

**«LT«BFFTiai***. IRM: 0. 6 3g (5 
2 %) o 

' [04)6 9]^ NMR {4 0 0.1 MHz, CDi 
Cli} : <5 (ppm) =7.60 (m, 6 H, Ph) ; 
•7. 4 2 (m, 3H, Ph) ; 7. 2 9 (m, 8H, P 
h)-; 7.2 3-7.4 5 (ra, 13H, Ph) ; 6. 6 
'9\Cm. 2H. Ph) ; 6.6 5 (m, 3H, Ph) I 
4.*-6 7 (s, 1H, CH) ; 1.7 2 (dd, 2 H, J 
»=11.9Hz. J™=7.6Hz, CHO I " P {' 
20 H}'-NMR {16 1.9MHz, CDiCh) : & 

(p pm) =3 6.9, 2 3. 0 o 

[0 0 7 0] [PdMe (Ph.PCHCPhO) (P 
h> PCH 2 ) ] ©§¥& 

h^iVE [Ph t PCH=C (O) Ph] Natf4. 

5 1 g (13. 8 5U*/W AoTV5®iIifc£hA/X 
>{c(C0D) Pd (Me) Cl#3. 66g (13. 

9&m\Z&, Ctl*h/l/x:/fcPh»P = CHta<3. 
30 8,2 g(13. 85'Jt/l/) AoTI/^JfflKfcS^Lfe 

^>'. ; e©ii^^2^e»3^ra^-r5o 
f^-eaaj-rs. *©ts«i:LT»rcttffi»*KET-e 

x~r;l/fc»£Lfc«, -2 oiCfc»»-r* 
■6©.ttft*J|l)ttT«BET"e«ai«-&*. ^©^ffi^ 

ssai?*, st/ / >a©^fb^^u>T*«j»3±tf> x- 
r-frtm-SLrc^ -2o*c-e»iMb«*s. ^©ism 
Ct* ufe««©ffla* c ©±tc^ ufc© fc nHiicff 

40 9o;lRft : 7. 2 7 g (7 6%) . 

[607 1]'H NMR {400.1 MHz, CD. 
C I-*} : S (p pm) =7.91-7.20 (m. 30 
H; <;B h ) 14.79 (s. 1 H, CH) ; 1.66 (d 
dv : ;2H, J re =12.3Hz, J n =7.6Hz, CH 
3h'-0.\7 (d, 3H, J» -4.9Hz. M 
e )"!;." C {'H} —NMR {100.6 MHz, CD 
z'C'li} :6 (ppm) =18.26 (d, J«=22 
H'Z.iCO) ; 1 4 0. 8 (d. Jk = 1 5 Hz, P 
h)r ; 1 3 8. 3 (s, Ph) ; l 3 7. 9 (s. P 
50 nY2\ 1 3 3.7 (d. Jk =10Hz, P h) 113 
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2.5 (d. J« =1 2Hz, Ph) ; 132.3 (d. 
J« =3Hz, Ph) ; 1 2 8. 9 (d. J«=2H 
z. Ph) ; 1 2 8. 7 (d, j* =1 2Hz. P 
h) ; 1 2 8. 1 (d. J* =1 OHz. Ph) ; 1 2 
8. 1 (s. Ph) ; 1 2 7. 4 (s, Ph) ; 1 2 7. 
2 (s. Ph) 175.5 (d, Jk=56Hz, C 
H) :0.6 (dd, J*=29Hz. J*=94H 
z, CH«) 1-11.2 (d. Jk=6Hz, Me) ; 
31 P {' H} — NMR {161.9 MHz. CD*C 
l 2 }:<5(ppm)=34.6, 23.9 0 10 
[007 2] 2. -fU ¥-&7>74*S-rt?i?VLM 

[PdPh (PhzPCHCPhO) (Ph 2 P)]£>g! 

m 

8ft^fUyfc [PhzPCH = C (0) Ph] Natf 
0. 40g (1. 2 4 5 'J AoT^Si§fflE££{l: 
^f-U^tC (TMEDA) Pd (Ph) ItfO. 5 3g 
(1. 2 5SUt;l/) A-3TV>*»«fctP*«. 8jib# 

iILTi&j&f£o 3Wc, *©ilt$£0. 3 3g (1. 2 20 

IRS : 0. 7 8 g (8 7%). 

[007 31'H NMR {400.1 MHz, CD« 
C \ i) : 5 (ppm) =7.56 (m, 2 H, Ph) ; 30 
7.43-7.13 (m. 28H. Ph) 16.64 

(d. 2H, Jm=6.7Hz, Ph) ; 6. 5 4 (m, 
1 H, Ph) ;6.43 (t. 2H, J«=7.5Hz, 
Ph) ; 4.87 (br s, 1 H, CH) P 

{'H> —NMR {161.9 MHz, CD*C1*} : 
S (ppm) =23.4 (AB&) '.20.1 (A B 

S) o 

[007 4] [PdMe (PhaPCHCPhO) (P 
h,P) ] (O&m. 

h;H>fc [Ph 2 PCH = C (O) Ph] Na#3. 40 
89g (10. 8 5>J^) Aom»»*l'*xy 
tC [ (PP hi) P d (Me) CI] t#3. 5 2 g (1 
0. 8 AoT^SSMttte0-3<Dfcin* 

M**4r-fy*±fcaLT»lLfc«, 

&£^^yfcx-xrt/T-ift&?-£ 0 IJXS : 3. 9 8 g 
(5 4%) . 

[007 5]'H NMR {4 00.1 MHz. CD: 50 
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C lii : S (ppm) =7. 68-7. 60 (m, 12 
H„.Ph) ; 7.4 1-7.2 7 (m, 1 5H, Ph) ; 
7.20-7.16 (mm. 3 H, Ph) ; 4.83 (d 
dv,'lH, J w =4.6, Jh, =0.8Hz, C H) ; 
0.16 (dd, 3H, J D =4.4Hz, Me) ■ " P 
{'H} —NMR {16 1.9 MHz, CD»C1») : 
5 tppm) =2 8. 5 (AB£) ; 24.2 (AB 

•10 0 7 6] [PdMe (Ph.PCHCPhO) (E 

\*',p t ) ] <omm 

.,[PdMe (PhzPCHCPhO) (Ph 3 P)]<D7? 
fyi:m&tt&%m^X, 1. 48g (5. 385 U^E- 
/V) <D [(PEt,) Pd (Me) C 1 ] 1 1 1 . 76 g 

(5 ; ; 3 85>J*;l/) O [Ph 2 PCH = C (0) P 
hl>la'*»6 [PdMe (Ph 2 PCHCPhO) (E 
.feiiB) ] *4'6% (1. 3 4g) (DI&m?W%o 

[0 0 7 7]'H NMR {4 00.1 MHz. CD 2 
CI 2} : S (ppm) = 7.77-7.75 (m. 12 

H. Ph) ; 7. 5 8-7. 5 3 (m, 4 H. P h) ; 
7. 34 -7. 2 7 Cm. 6H. P h) ; 7. 2 3-7. 3 
0 (m, 3H. Ph) ; 4. 8 1 (d. 1 H. J* =4. 
3 Hz, CH) ; 1. 7 8 (d q u i n t, 6 H, J* 
=^HH=7.6Hz, J» -1.5Hz. CH 2 ) ;i. 
|f'(ddt, 9H, Jm=l 5.0Hz, J ^ = 1 . 1 
H-z^CH 3 -Et) ; 0. 2 4 (dd, 3H, J» = 
5V3.Hz, J* =5. 2 Hz, CH 2 Pd) ; 3 ' P 

XU) —NMR {1 6 1 . 9 MH z , CD 2 C1 2 } : «5 
i(p,p:m) =28.0 (A B?£) ; 1 8. 4 (AB&) « 

[O'O 7 8] 3. -TU K— 

fetiMe (Ph.PCHCPhO) (PhsPNH)] 

®te 

[PdMe (Ph.PCHCPhO) (Ph 3 PC 

H 2 )] % <oimtmmiti3&*m^Ts 1. 42g 

(5V'5 85U*;W (O (COD) Pd (Me) C 1 t 

I. .82g(5. 5 S^'J^l/) <0 [Ph:PCH=C 
(0) Ph] Nat 2. 58 g (5. 5 85Ut;l/) <D 
Phi.P»NHfr6 [PdMe (Ph 2 PCHC (0) P 
h (PhjPNH) ] ^73% (2. 8 3 g) ©IR^T* 

{$$7 9] *H NMR {4 00.1 MHz, CD 2 
C|l'i}* : i (ppm) =7.90 (m, 6H, P h) ; 
7;:5 l rl (m, 7H, Ph) : 7.3 7 (m. 6 H. P 
hli; t ! 7.2 7 (m, 8H. Ph) ; 7. 0 9 (m. 1 
H. P : h) ; 7 . 0 3 (m. 2 H. P h) : 4 . 5 6 
CdV'lH, J™ =2.0 Hz. CH) ; 1.19 (br 
;fs','; 1 H. NH) ; 0. 0 0 (d, 3H. J™ = 2. 1 
H)z; Me) ; " P {' H} -NMR {16 1.9 MH 
z. 'CD: C 1 2 } : i (ppm) =34.3 (d. J* 
= 1,3/H z. 3 2.4 (d) 0 

[O0.8O] 4. <ru F-gvs?:/-'<7$?9&ffit 
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[PdMe (Ph: PCHCPhO) (C 5 HsN)]<D 

mm 

[PdMe (Phi PCHCPhO) (Ph>PC 

H, ) ] , (Dfi&tmmtt&ZR^T, 1. OOg 
(3. 7 Iz.VtM <D (COD) Pd (Me) C 1 £ 

I. 32g (3. 775'J^) <D [Ph*PCH = C 
(0) Ph] Na£0. 30ml (2 98mg, 3. 7 

7Sy*/l/) <DfcfUv?^P> [PdMe (Ph»PCH 
CPhO) (CsHsN) ] ^48% (9 2 0mg) E>iR 

&-vm%o 10 

[008 1]'H NMR {400.1 MHz, C D* 
CI:} :<5(ppm)=8.88(d. 2H, Jeb = 
4.6Hz, o-H-py) ;7.80 (m, 3H, p- 
H-P y*5«fct/PH) > 7.63 (m. 4 H, P h) ; 
7 . 4 2 (m. 2 H. P h) 17.33 (m, 6 H, P 
h) ; 7.23 (m. 3H, ra-H-Pyfei^P 
H) ; 4. 7 3 (d, 1 H, Jw = 1 . 7 Hz, C H) ; 
0.36 (s. 3H, Me) P {' H> -NMR {1 
61.9 MHz, CDiCh} : <S (ppm) =3 3. 
7 0 20 

[0 0 8 2] 5. teMmmft 

[ (COD) Pd (Me) C 1] ©S^i 
**/-/HcNa*PdC l4*M 2. 0g (4 0. 85 
y*;W XoTVSSStfcl. 5-C0D£l2. 0m 

i (97. 8 s y ^;i/) so a, *©s£»* 1 2 mmm 

>MDl : 1 S-frtttWi*^ 6. 8ml (4 8. 9 5 

•5o ©fi: 7. 7 1 g (7 1%), 
[0 0 8 3] #88: P. W. N. M. van Lee 
uwen, C. F. Roobeek, EP-A 
380162 (199 0) ;R. E. Ruelke. 
I . M. Han, C.J. Elsevier, 
P. W. N. M. vanLeeuwen C. F. 
Roobeek, M. C. Zoutberg, 
Y. F. Wang. C. H. S t am, I nor 40 
g, Chim. Acta (1 9 9 0) 1 6 9 . 5 0 
[008 4] [ (PhiP) Pd (Me) CI] iOSil 
h/l/XVt (COD) Pd (Me) C 1 #2. 9 6g 
(11. 2 5';*;!/) AoT<^Sfgf££hy7xx;l/* 
X7-fy*2. 93g (11. 25V ; 6;l/) finx.fc&> 

*0S£tt*3u*iHii8*"r*. £.crztt,mn%& 

giJU h;Ux>^LT-N^>T'^L^ MflETT- 
f£$£-£5o : 3. 8 9 g (8 3%) „ 
[0 0 8 53 F. T. Ladipo, G.. 
K. Anderson, Organometall 50 
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i c s (1 9 9 4) _L3_ 3 0 3. 
[CiO 8 6] Na [Ph«PCHCPhO] ©git 
x— rMcPh. PCH.CPhOtf 5. 57g(18. 
3 54;t;W AoTVS»»»te, -7 8W, THF 

i . o ^frmfev-t y y t> At: t. ( h u >tf-;Vi/y 

;l/)i.75 K* 1 8. 3ml (18. 3 5 »J 4>M fSTFt" 

[0 0 8 7] M. D. Fryzuk, X. 

Ga"o. S.J. Re t t i g, C a n. J. 
Ch'em. (1 9 9 5)J_3_. 1 1 7 5 - 8 0 <Djj&iC 

[0088] (TMEDA) Pd (Me) C 1 ©§£1 
THFfc TPD (DBA) , J #9. 7 2 g (16. 9 
SU**) A-?TV^jg^CTMED A%2. 9 5g 

(2:5. 4 5y*;l/) jtafcfcflfc, 3-H^>-b*>^3. 
45g (16. 9 5y^;v) inx.So c©&ffr&4or 

KM: 3. 3 0g (4 6%) „ 
Dotff 8 9] #j$ : W. d e Graf, J . v a 
n,-,. ,.W e g e n , J . B o e r s m a , A . L . 
Sj.pj'.e k, G. van Koten, Reel. 
T ? -r a v. Chim. Pays-Bas (198 
$) 1 0 8. 2 7 5 0 

[0. 0 9 0] Bk^aia^ : 

TMEDA=fh7^f;Vxfl/>i;7$> 

THF=fh7tHD77V 

Me^f;l/ 

Ph=7xx;l/ 

b. - msK&ifzmmm. 
4Bjt>xsfflfe*tf8or-e^-rii««Stt*KKL.rc. =e 

/Vrr/llWiOt/pfl:* 1 000-1 00000 : ltc 
Ufco'-KlS* l J$BflfTi/\ x* V-;Kf -ea»*fi c £ 

*£«Lfc (^1*>€>5) o 

[0 0 9 1] »8?Lfe«ttffllt±E«(**«S^fflS« 

<D*T'£Stf, PdPh (Ph. PCHCPhO) (P 
h,P) i:HB (C.H, (CF 3 ) ,) , 

MW]lcti:&h J 1Z/)]/$)\/%.XD5 1 %#8 0°C-? 1 
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l^fBIttrtfcM/K = 1 0 0 OT*g£f£o MA 0*&j& * : :[0 0 9 2 ] 
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